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According to recent results, patients with non-melanoma
skin cancers are at increased risk of developing non-
Hodgkin’s lymphoma (NHL). The prognostic significance of
this association is unknown. Two cohorts of patients with a
first diagnosis of non-melanoma skin cancer and a subse-
quent diagnosis of either NHL (n = 170) or colon cancer (n =
435) were established using national cancer registry data in
Denmark. Two other cohorts of patients in whom NHL (n =
600) or colon cancer (n = 1,541) was the patients’ first known
malignancy served as comparison groups. Mortality rates
were compared using Cox’s regression analysis. Among pa-
tients younger than 80 years at NHL diagnosis, a history of
non-melanoma skin cancer was associated with significantly
increased mortality [relative risk (RR) = 1.54; 95% confi-
dence interval: 1.19-1.99]. This association was present in
both men (RR = 1.38; 1.02-1.86) and women (RR = 2.15;
1.31-3.54) and was similar after both major subtypes of non-
melanoma skin cancer. Overall, antedating non-melanoma
skin cancer had no prognostic significance for colon cancer
patients (RR = 1.00; 0.84-1.18). Whatever the underlying
mechanism, our observation has potential clinical implica-
tions. If substantiated in other settings, NHL patients with
prior non-melanoma skin cancer may constitute a subgroup
of lymphoma patients in need of particular therapeutic at-
tention. Int. J. Cancer 85:639-642, 2000.
© 2000 Wiley-Liss, Inc.

Cohort studies have pointed to an increased occurrence
non-Hodgkin's lymphoma (NHL) among patients with non-mela-

noma skin cancers (NMSC) (Adaret al., 1995; Frischet al.,

the first cancer registered. Overall, 675 NHL/CLL patients were
identified, of whom 75 did not survive until the month following
NHL/CLL. Thus, we were left with 600 NHL/CLL patients for
follow-up (unexposed NHL/CLL cohort). Of 1,732 individually
matched colon cancer patients without prior cancer, some 1,541
patients entered follow-up the month after diagnosis of colon cancer
(unexposed colon cancer cohort) (Table 1).

All patients were followed for up to 10 years from the month
following their NHL/CLL or colon cancer or until death, emigra-
tion, disappearance or December 31, 1994, whichever came first.
The impact of antedating NMSC on overall mortality was assessed
using Cox’s proportional hazard regression analysis (Clayton and
Hills, 1993). Analyses were adjusted for sex, age45, 45—49,
50-54, 55-59, 60-64, 65-69, 70-74, 7579, 80—84, 85=89,
90 years) and calendar period of diagnosis of NHL/CLL or colon
cancer (1978-1982, 1983-1987, 1988-1994). Adjustments were
also made for stage at diagnosis for NHL/CLL patients within
ICD-7 groups 200 and 202 and for colon cancer patients (localised,
non-localised or unknown), whereas no meaningful stage categori-
sation was possible for patients with CLL (ICD-7 code 2040)
(Table ).

We studied different subsets of NHL/CLL and colon cancer
patients as defined by sex, age at diagnosis8Q, = 80 years),
time since NMSC at diagnosis of NHL/CLL or colon cancer 1,
1—f4, =5 years) and stage at diagnosis [excluding patients with
AL (1CD-7 code 2040)).

Estimates of the risk associated with prior NMSC for different

1996; Kahnet al., 1998; Leviet al., 1996). Ultraviolet light has Subsets of patients were compared using likelihood ratio tests
been proposed as a common risk factor that would explain tffslayton and Hills, 1993). We also evaluated the impact on mor-
(Cartwrightet al., 1994; Melbyeet al., 1996; Zhenget al., 1992), tality of type of NMSC,i.e., squamous cell carcinoma (histology
but the nature of the association awaits further characterisation. fRles 8051380523, 80703-80763, 80943 or 85603, according to
previous study has investigated the potential clinical implicatiorl§€ International Classification of Diseases for Oncology) and
of the link between NMSC and NHL. We thus used populatiorther types of NMSC, referred to as basal cell carcinoma, of which
based cancer registry data to study mortality among NHL patiedfore than 95% were variants of basal cell carcinoma (histology
in relation to history of NMSC. codes 80903-80933) (Table I1).

Initially, we analysed NHL/CLL patients within ICD-7 groups
200 and 202 in one analysis and those with ICD-7 code 2040 in

MATERIAL AND METHODS another. Since estimates of relative mortality associated with prior

We identified all patients in the Danish Cancer Registry with a firftdMSC did not differ statistically between these subsets of NHL/
diagnosis of NMSC under codes 1911-1919, according to a detaifebl patients, we combined them to increase statistical power,
national modification of the 7th revision of the International Classfetaining in the statistical models a variable denoting the NHL/
fication of Diseases (ICD-7) and a subsequent diagnosis of NHELL phenotype (ICD-7 groups 200 or 2@2.1CD-7 code 2040).
including patients with the phenotypic variant chronic lymphocytic
leukemia (CLL) (Harriset al.,1994) (ICD-7 groups 200 and 202 and
ICD-7 code 2040, n= 203 patients) between January 1, 1978 and
December 31, 1994. We also identified all patients with a first diag- T . . S
nosis of NMSC and a subsequent diagnosis of colon cancer (ICD-?The stage distribution at diagnosis was similar in assessable
group 153, n= 493 patients). These patients were chosen as thgPosed and unexposed NHL patients, whereas exposed colon
comparison group since current evidence suggests that NMSC and
colon cancer are etiologically unrelated (Schottenfeld and WinawerG— ) ish C Society: G ber: KB 97-100-79):
1996). Only patients who survived until the month following NHL/, Crantsponsors: Danish Cancer Society, Grant number: KB 97-100-79);
CLL (n = 170, referred to as the exposed NHL/CLL cohort) or ColorI1Dam|sh National Research Foundation; Grosserer L.F. Foght's Foundation.
cancer (n= 435, exposed colon cancer cohort) were included inthe
analyses (Table I). fgorreslponds(ence to:CDetpartgﬁte?t ofSEpiderTiolto_tm{ E(;s?_ﬁéih,eDaDnPi(sh

For each member of the exposed cohorts, we identified up ta5§iccni009y SCIEnce entre, Statens Serum stitul, 5 Artiliervey, Di-
NHL/CLL or colon cancer patients in the cancer registry, individual(llggoo Copenhagen S, Denmark. Faxi5 32 68 31 65; E-mail: hhj@ssi.dk
matched on 4-digit ICD-7 code, sex, age/{ 2 years) and date of
diagnosis {-/- 2 years) and for whom NHL/CLL or colon cancer was Received 5 July 1999; Revised 8 September 1999
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TABLE | — SELECTED CHARACTERISTICS OF THE STUDIED COHORTS

NHL Colon cancer
Characteristic ICD-7 groups 200 and 202 ICD-7 code 2040 ICD-7 group 153
Exposed (%) Unexposed (%) Exposed (%) Un%(/gosed Exposed (%) Unexposed (%)

Gender

Men 64 (64.0) 227 (63.4) 52 (74.3) 177 (73.1) 251 (57.7) 881 (57.2)

Women 36 (36.0) 131 (36.6) 18 (25.7) 65 (26.9) 184 (42.3) 660 (42.8)
Age group (in years)

<50 4(4.0) 14 (3.9) 2(2.9) 8(3.3) 2(0.5) 8(0.5)

50-59 14 (14.0) 54 (15.1) 3(4.3) 12 (5.0) 16 (3.7) 65 (4.2)

60-69 19 (19.0) 66 (18.4) 8 (11.4) 37 (15.3) 76 (17.5) 312(20.3)

70-79 36 (36.0) 143 (39.9) 31 (44.3) 106 (43.8) 192 (44.1) 666 (43.2)

80-89 24 (24.0) 73 (20.4) 19 (27.1) 65 (26.9) 130 (29.9) 443 (28.8)

zgg 3(3.0) 8(2.2) 7 (10.0) 14 (5.8) 19 (4.4) 47 (3.1)
Perio

1978-1982 10 (10.0) 36 (10.1) 7 (10.0) 24 (9.9) 29 (6.7) 101 (6.6)

1983-1987 34 (34.0) 121 (33.8) 33(47.1) 115 (47.5) 94 (21.6) 315 (20.4)

1988-1994 56 (56.0) 201 (56.2) 30 (42.9) 103 (42.6) 312 (71.7) 1125 (73.0)
Time since skin cancéryears)

<18 27 (27.0) 17 (24.3) 78 (17.9) —

1-4 48 (48.0) — 35 (50.0) — 182 (41.8) —

=5 25 (25.0) 18 (25.7) — 175 (40.2) —
Stage of diseade

Localised 21 (21.0) 78 (21.8) — 81 (18.6) 237 (15.4)

Not localised 40 (40.0) 151 (42.2) — — 320 (73.6) 1227 (79.6)

Unknown 39 (39.0) 129 (36.0) — 34 (7.8) 77 (5.0)
Type of skin cancer

Squamous cell 21 (21.0) — 15 (21.4) — 64 (14.7) —

Basal ceff 79 (79.0) — 55 (78.6) — 371 (85.3) —

1 Calendar period of diagnosis of NHL or colon canc@interval between diagnoses of non-melanoma skin cancer and NHL or colon

3

cancer.=Includes 10 patients with NHL and 5 patients with colon cancer whose non-melanoma skin cancers were diagnosed during the sam
month as the NHL and colon cancer, respectivélfer colon cancer patients, localised disease includes Dukes’ group A and not localised
disease includes Dukes’ groups B, C and D. Test for differences in distribution of stage at diagnosis between exposed and unexposed NH
patients (ICD-7 groups 200 and 20%¥. = 0.30, 2 d.f.,p = 0.86, and between exposed and unexposed colon cancer patfest®.61, 2 d.f.,

p = 0.01.2 Includes other and unspecified non-melanoma skin cancers.

cancer patients were generally diagnosed at an earlier stage tNAMASC < 1 year (RR= 1.70) and 1-4 years (RR 1.54) and
unexposed colon cancer patients (Table I). Among exposed Nimained increased, yet insignificantly so, for longer intervals
and colon cancer patients, stage at diagnosis did not vary signifetween NMSC and NHL/CLL (RR= 1.36) (Table II).

cantly according to type of NMSC or time since NMSC (data not the jmpact of antedating NMSC on mortality after NHL/CLL

shown). Among exposed NHL/CLL patients, the proportion af,
squamous cell carcinomas was higher among those with time si
NMSC < 1 year (34.1%) than among those with time sinc
NMSC = 1 year (16.7%). A similar tendency was observed i
colon cancer patients; 20.5% squamous cell carcinomas am

those with time since NMSE: 1 yearvs.13.4% among those with

time since NMSC= 1 year.

Exposed NHL/CLL patients survived for shorter periods (m

dian survival= 1.0 year for patients under ICD-7 groups 200

202, and median survivat 1.9 years for those under ICD-7 cod
2040) than unexposed NHL/CLL patients (median survival.7
years and 2.7 years, respectively) (Fig, b). Exposed and unex-

posed colon cancer patients had almost identical survival curv

with median survivak= 2.0 years in both cohorts (FigciL

Overall, a history of NMSC was associated with significantl

increased mortality after NHL/CLL (RR= 1.32) (Table II).

Although the impact of prior NMSC on mortality was stronge

among women (RR= 1.59) than men (RR= 1.22), this
difference was not statistically significamt € 0.28) (Table II).
No measurable excess mortality associated with history ofln contrast with NHL/CLL patients, a history of NMSC had no
NMSC was found among the oldest (80 years) patients overall bearing on mortality among colon cancer patients (RR

(RR = 0.96), so further characterisation of the associatioh.00) (Fig. 1, Table II). Indeed, no effect of NMSC on mortality
between history of NMSC and mortality after NHL or colonafter colon cancer was seen across strata of sex, stage at diagnosis
cancer was restricted to those 69% of exposed NHL/CLL pand time since NMSC (Table II). As the only exception, antedating
tients (n= 117) and 73% of unexposed NHL/CLL patients€n squamous cell carcinoma was associated with higher mortality
440), as well as to those 66% of exposed colon cancer patieatdong colon cancer patients (RR1.60) (Table Il). As in the case

(n = 286) and 68% of unexposed colon cancer patients=(n of NHL/CLL patients, mortality was particularly high among

1051), who were below 80 years at diagnosis.

(0]

as similar for squamous cell carcinoma (RRL.75) and basal
& carcinoma (RR= 1.51) (Table 1l). Among NHL/CLL
atients with prior squamous cell carcinoma, mortality tended
be higher among those with time since NMSC 1 year
?%h = 2.69; 95% CIl 0.96-7.51) than among those with time
since NMSC= 1 year (RR= 1.47; 95% CI 0.72-2.99), al-
though this variation was not statistically significant. Among
&NHL/CLL patients with prior basal cell carcinoma, no similar
fendency towards higher mortality was associated with short
&ime since NMSC (time since NMS& 1 year: RR= 1.55;
95% CI 0.95-2.55; time since NMS& 1 year: RR= 1.49;
8?% Cl 1.09-2.04).

A history of NMSC was not equally associated with mortality

mong all NHL/CLL patients. Mortality was particularly increased
or NHL/CLL patients with localised disease (RR 3.05),
Wwhereas no significant excess mortality was apparent among ex-
posed NHL/CLL patients with non-localised disease and those
with unknown stage (Table II).

exposed colon cancer patients whose squamous cell carcinoma

Compared with unexposed patients, mortality was significantintedated the colon cancer by less than 1 year {RR88; 95%
higher among exposed NHL/CLL patients with time sinc€l 1.32—6.25).
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TABLE Il — RELATIVE MORTALITY (PROPORTIONAL HAZARD) a 1.00-
ASSOCIATED WITH PRIOR NON-MELANOMA SKIN CANCER IN PATIENTS :
WITH NHL OR COLON CANCER '\; 1 —— Patients without prior cancer
- NHL Colon cancer < = ~ = Patients with antedating non-melanoma skin cancer
Characteristic ©
RR! 95% ClI RR 95% ClI >
Overall age (years) 1.32 1.07-1.63 0.99 0.86-1.14 S
<80 154 1.19-1.99 1.00 0.84-1.18 @
=80 0.96 0.66-1.40 0.98 0.78-1.23 o
Men 1.22 0.95-1.57 1.11 0.93-1.32 E
<80 138 1.02-1.86 1.18 0.86-1.61
=80 0.94 0.59-149 1.08 0.88-1.33 =3
Women 159 1.07-2.37 0.84 0.68-1.05 E
<80 215 1.31-354 0.82 059-1.12 &
=80 1.01 0.53-1.93 0.86 0.64-1.16
Time since skin cancér 1
(years) 0.00 -
21 1.70 1.09-2.66 1.11 0.78-1.57 c 1.2 3 4 5 6 7 8 9 10
1-4 154 1.10-2.17 0.87 0.67-1.12 . . i A
=5 1.36 0.80-2.31 1.18 0.90-1.53 Years since diagnosis of non-Hodgkin's
Stage of diseagé lymphoma (ICD-7 groups 200, 202)
Localised 3.05 1.36-6.84 0.78 0.46-1.31
Not localised 1.31 0.82-2.09 1.03 0.85-1.25 b 1.004 _ _ _
Unknown 1.13 0.63-2.03 1.31 0.69-2.49 = 1 Patients without prior cancer
Type of skin cancér = - = = = Patients with antedating non-melanoma skin cancer
Squamous cell 1.75 0.98-3.13 1.60 1.06-2.40
Basal celf 151 1.15-1.99 0.95 0.79-1.14 >
>

1All estimates are adjusted for age (in 5-year age groups), calendgr
period of diagnosis of NHL or colon cancer (1978-1982, 1983-198#
1988-1994), sex and stage at diagnosis (localised, not localise¥,
unknown).= Analyses restricted to_men and womenh 80 years at S
diagnosis of NHL or colon cancefnterval between diagnosis of 8
non-melanoma skin cancer and NHL or colon canédpatients with
chronic lymphocytic leukemia (ICD-7 code 2040) are not included irg
this analysis due to lack of meaningful stage categorisafidfor O
colon cancer patients, this group includes patients registered with
Dukes’ groups B, C and D%ncludes other and unspecified non-
melanoma skin cancers.

Years since diagnosis of chronic
DISCUSSION lymphocytic leukaemia (ICD-7 code 2040)

The occurrence of NHL among patients with NMSC is in-c 1.00

creased (Adamet al., 1995; Frischet al.,1996; Kahret al.,1998; ¥
Levi et al., 1996). Interest in these findings has primarily focusede ] )
on the suggestion of possible aetiological similarities betweelr 1%~~~ Patients with antedating non-melanoma skin cancer
these cancers (Cartwright al., 1994; Melbyeet al.,1996; Zheng $ 0.75-
et al., 1992). Our present results suggest that the NMSC-NHE 1
association may also have clinical implications, inasmuch as 3
history of NMSC was associated with significantly increased mor? 0.50]

k]

— Patients without prior cancer

tality among the large subgroup of patients diagnosed with NHL;?

CLL before the age of 80 years. =
Patients with NMSC have relative survival rates that are onl ’
. ; 0.254

slightly lower than those of comparable age groups in the pop |

lation at large (Clemmensen and Storm, 1993), so NMSC-relatél

deaths appear only to have contributed marginally to the excess

mortality among NHL/CLL patients with antedating NMSC. How-  0.00 4+ rrrrr—rrrrrrrrrpr——r——
ever, other potential limitations should be considered. Surveillance 01 2 3 4 &5 6 7 8 9 10
bias could have produced these results if unspecific symptoms . . .

from incipient lymphomas with particularly poor prognosis lead to Years since diagnosis of colon cancer

a closer contact with the health care system and thus to diagnosis

of NMSCs that would otherwise have escaped clinical attention.Ficure 1— Kaplan-Meier plots showing 10-year cumulative sur-
However, we consider this unlikely, since mortality was increasetval after diagnosis ofd) non-Hodgkin's lymphoma (ICD-7 groups
even among NHL/CLL patients whose NMSC antedated the diag00, 202), ) chronic lymphocytic leukemia (ICD-7 code 2040) o) (
nosis of NHL/CLL by several years. During such prolonged perF=°|0“ cancer among patients with and without a history of non-
ods, we would expect most incipient cases of NHL/CLL to hav&'€lanoma skin cancer.

become clinically manifest. In view of the generally unfavourable

prognosis for NHL patients (Storm and Clemmensen, 1993) diag-The influence of factors that might be associated both with in-
nostic delay also appears to be an implausible explanation sincecieased risks for NMSC and NHL and with increased overall mor-
that case, we would have expected patients with NMSC to laity should be considered. Thus, the group of NHL/CLL patients
diagnosed at later stages than patients without NMSC. No suetth NMSC could include patients with considerably increased mor-
variation in stage was apparent among NHL patients, and coltality for reasons not specifically related to NMSC or NHL/CLL.
cancer patients with prior skin cancers were actually diagnosedSiaites of cellular immune dysfunctior,g., organ transplantation
earlier stages than those without. (Birkeland et al., 1995), could be one such confounder. Our study
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does not permit an evaluation of this potential limitation, since orgammoportion of NMSCs in those patients with short interval between
transplantation and other morbidity data were not available. Still, [el8$1SC and NHL/CLL or colon cancer may have been triggered by
than 10% of Danish NHL patients have been hospitalised prior iacipient systemic malignancies.

NHL for diseases known to affect the immune System (Me"emk]%r, Even in the Danish Cancer Registry’ whose registration is be-

1996), so confounding by underlying states of immune dysfunctiggved to be almost complete for cancers at most sites (Stoah,
appears to be an insufficient explanation for the excess mortalityo7), NMSCs may be considerably underreported (Frent.,
observed among NHL/CLL patients with NMSC. 1994). However, when studying subsequent outcomes (death or

The ratio of squamous cell carcinoma to basal cell carcinomasabsequent non-cutaneous malignancies, for which the cancer reg-
increased in patients with cellular immune incompetendstration is virtually complete), selection mechanisms that would
(Harteveltet al., 1990), which suggests that particularly squamougsreclude generalisation to all NMSCs in the population are hard to
cell carcinoma may be a marker of underlying cellular immuneonceptualise. Our observation that NMSC may serve as a marker
incompetence. Interestingly, we observed that not only NHL/CLbf poor prognosis after NHL/CLL is therefore unlikely to be
patients but also colon cancer patients with prior squamous cielfluenced by underregistration of NMSCs.

carcinomas had a poor prognosis and particularly so if the timewe speculate that social status might contribute to the observed
since the squamous cell skin cancer was short. If the occurrencesfiéct of antedating NMSC on survival after NHL/CLL. In the present
squamous cell carcinoma truly reflects cellular immune incompgnalyses, we did not have access to information on social status of the
tence, transient or permanent, then cancer patients with prigitients, but we find social status an unlikely explanation for our
squamous cell carcinoma would plausibly have higher mortalighservations. Thus, in theory the association between social status and
than other patients. We are currently investigating this possibilitihe risk for registered NMSC can work in both directioasy., via

Radiotherapy for NMSC may be associated with immune moéxposure to UV-light in outdoor occupations (low social status) or
ulation (Order, 1977). Consequently, radiotherapy may in theoexposure to UV-light in connection with leisure time (high social
be one underlying mechanism explaining our present observatiosisitus) (Goldberg, 1996; Marks, 1996).

If so, our observations would be of relevance not only for cancer An increased incidence of NHL among patients with NMSC has
patients with antedating skin cancer but also for cancer patiesen documented (Adari al., 1995; Friscret al.,1996; Kahret al.,
with histories of other conditions treated with radiotherapy.  1998; Leviet al., 1996). In continuation hereof, we show that NHL/
Stage at diagnosis is a major determinant of prognosis, and &L patients with antedating NMSC have a significantly worse
association of cancer mortality with prior NMSCs should be vieweprognosis than other NHL/CLL patients. The mechanism underlying
in light of the stage distribution among the groups of patients studigtlis observation is not clear, and confirmatory studies are clearly
We adjusted for potential confounding by stage in localised, nowarranted. If substantiated in other settings, however, NHL/CLL
localised or unknown stage, a subdivision that is unlikely to have bepatients with prior NMSC may constitute a subset of lymphoma
subject to major misclassification. Reassuringly, stage distributiopatients in need of particular therapeutic attention. Meanwhile, our
were quite similar for exposed and unexposed NHL patients, astlidy stresses the importance of vigilance in examining even vague
colon cancer patients with prior NMSCs were even diagnosed aid non-specific extracutaneous symptoms in patients with NMSC,
earlier stages than unexposed patients. since such skin cancers may be a first and unsuspected sign of an
Among both NHL/CLL and colon cancer patients with timeunderlying systemic malignancy in a small proportion of patients.
since NMSC< 1 year, squamous cell carcinoma constituted a
larger proportion of all NMSCs than the previously estimated
proportion of 13% based on all NMSCs registered in Denmark
during the period 1978-1989 (Frisch and Melbye, 1995). Recall- Our study was approved by the Danish Data Surveillance Authority
ing the increased ratio of squamous cell carcinomas to basal ¢@®96-1200-733) and by the Scientific Ethics Committee for the
carcinoma in states of immune incompetence, we speculate tha@penhagen and Frederiksberg Municipalities (KF-01-001/97).
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